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Abstract- Tumor classification and segmentation of brain magnetic resonance imaging (MRI) image data is an important but 
time consuming task performed manually by medical experts. Automating this process is challenging due to the high 
diversity in appearance of tumor tissue among different patients and in many cases, similarity between tumor and normal 
tissue. Brain imaging segmentation is a complex and challenging part in the Medical Image Processing. This research deals 
with new approaches for brain Tumor detection using K-NN Algorithm as a classifier and K- means clustering as 
segmentation. It aims to develop and effective algorithm for the segmentation of Brain MRI images. The imaging modalities 
most often used for diagnosis of brain diseases is magnetic resonance imaging (MRI) and computerized tomography (CT). 
MRI or CT scans show a brain tumor, if one is present, in more than 95% of cases. 
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I. INTRODUCTION 
 
A Brain Tumor Detection and Classification System 
has been designed and developed. The system uses 
computer based procedures to detect tumor blocks or 
lesions and classify the type of tumor using K-NN in 
MRI images of different patients with an 
Astrocytoma type of brain tumors. The image 
processing techniques such as histogram equalization, 
image segmentation, image enhancement, 
morphological operations and feature extraction have 
been developed for detection of the brain tumor in the 
MRI images of the cancer affected patients. In the 
research paper the extraction of texture features in the 
detected tumor has been achieved by using Gray 
Level Co-occurrence Matrix (GLCM). These features 
are compared with the stored features in the 
Knowledge Base. Finally a K-NN Classifier has been 
developed to recognize different types of brain tumor. 
The whole system has been tested in two phases 
firstly Learning/Training Phase and secondly 
Recognition/Testing Phase. The system was found 
efficient in classification of these samples and 
responds any abnormality. In this Research paper also 
introduce a content-based approach to medical image 
retrieval.  
 
A case study, which describes the methodology of a 
CBIR system for retrieving digital human brain MRI 
database based on textural features retrieval, is then 
presented. This research paper intends to disseminate 
the knowledge of the CBIR approach to the 
applications of medical image management and to 
discriminate between the normal and abnormal 
medical images based on features. This paper 
presents a rapid and automatic way for the tumor 
detection. The main indices are finding Normal, 
Abnormal and clustering the abnormal images to 
detect two certain abnormalities: Primary Tumor and 
Secondary tumor classify the database. We have 

worked on three different aspects of this problem. 
Content-based image retrieval (CBIR) is becoming an 
important field, with the advance of multimedia and 
imaging technology ever increasingly. It makes use of 
image features, such as color, shape and texture, to 
index images with minimal human intervention. 
Among many retrieval features associated with 
CBIR, texture retrieval is one of the most powerful. 
Content based image retrieval can also be utilized to 
locate medical images in large databases. This paper 
presents a rapid and automatic way for the tumor 
detection.  
 
II. CLASSIFICATION 
 
We analyzed abnormality of the brain based on 
symmetry analysis of image gray levels. If the 
cerebral hemispheres were absolutely symmetrical 
bilaterally the intensity distribution of in hemispheres 
should be similar to each other, however the brain is 
“roughly” symmetrical. Brain abnormalities can show 
changes on MRI. Brain tumors producing mass-effect 
displaces and distort the surrounding structures. 
Infiltrating tumors affect the tissue characteristics, 
changing the intensity levels in the image. In the 
research paper proposed K-NN classification is 
divided into five important steps which are: 
Determination of k value, Distance calculation 
between the query instance and the training samples, 
Sortation of distance based on the kth minimum 
distance, Assignment of majority class, 
Determination of class. 
 
III. MATERIALS AND METHODOLOGY:- 
 
(a). Method Description: - The MRI images used in 
this research paper are being categorized into three 
classes as being provided. These are Normal Brain 
Images, Primary Tumor images (or begign), 
Secondary Tumor Images (or Malligant). 
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(b). Feature Extraction: - GLCM is the method used 
to extract textural features from the image. A 
statistical method that considers the spatial 
relationship of pixels is the gray-level co-occurrence 
matrix (GLCM), also known as the gray-level spatial 
dependence matrix. By default, the spatial 
relationship is defined as the pixel of interest and the 
pixel to its immediate right (horizontally adjacent), 
but we can specify other spatial relationships between 
the two pixels. Each element (I, J) in the resultant 
GLCM is simply the sum of the number of times that 
the pixel with the value, we occurred in the specified 
spatial relationship to a pixel with value J in the input 
image. 
 
(c) Color Moments: - The basis of color moments lies 
in the assumption that the distribution of color in an 
image can be interpreted as a probability distribution. 
Probability distributions are characterized by a 
number of unique moments (e.g. Normal distributions 
are differentiated by their mean and variance). It 
therefore follows that if the color in an image follows 
a certain probability distribution, the moments of that 
distribution can then be used as features to identify 
that image based on color. 
 
(d). Feature Selection and Dimension Reduction: - 
Feature selection (also known as subset selection) is a 
process commonly used in machine learning, wherein 
subsets of the features available from the data are 
selected for application of a learning algorithm. The 
best subset contains the least number of dimensions 
that most contribute to accuracy; we discard the 
remaining, unimportant dimensions. This is an 
important stage of preprocessing, and is one of two 
ways of avoiding the curse of dimensionality. Feature 
selection algorithms typically fall into two categories: 
feature ranking and subset selection. Feature ranking 
ranks the features by a metric and eliminates all 
features that do not achieve an adequate score. Subset 
selection searches the set of possible features for the 
optimal subset. Principal component analysis (PCA) 
is a statistical procedure that uses an orthogonal 
transformation to convert a set of observations of 
possible correlated variables into a set of values 
of linearly uncorrelated variables called principal 
components. The number of principal components is 
less than or equal to the number of original variables. 
This transformation is defined in such a way that the 
first principal component has the largest 
possible variance. 
 
Dimension reduction can be beneficial not only for 
reasons of computational efficiency but also because 
it can improve the accuracy of the analysis. 
Dimensionality reduction studies methods that 
effectively reduce data dimensionality for efficient 
data processing tasks such as pattern recognition, 
machine learning, text retrieval, Medical imaging and 
data mining. We introduce the field of dimensionality 

reduction by dividing it into two parts: feature 
extraction and feature selection. Feature extraction 
creates new features resulting from the combination 
of the original features; and feature selection 
produces a subset of the original features. Both 
attempts to reduce the dimensionality of a dataset in 
order to facilitate efficient data processing tasks. 
 
(e). Jolliffe’s B4 Method: - Four methods of variable 
selection (B1Backward, B1Forward, B2 and B4) 
based on PCA were used and are extensively 
described in Jolliffe (1972). 
 
Jolliffe has discussed several methods for variable 
selection using principal components. Two of these 
methods, referred to as B2 and B4, required 
associating variables with principal components in 
such a way that the variable assigned was that 
variable with the largest loading (in absolute value). 
Method B2 discarded a number of variables 
associated with the last principal components, 
whereas method B4 retained those associated with the 
first components. Whilst both methods are simple and 
easy to apply. Method B4 retains variables by starting 
with the first component and keeping the variable 
with the highest loading. All K- P remaining 
variables are rejected. The seven criteria levels used 
to select p in methods B2 were also used for B4. 
Starting from the largest retained PC, select the 
feature with the highest coefficient on the relevant PC 
to represent that component, unless it has been 
chosen to represent a larger PC. In this way, a total of 
N features is retained. This is called Jolliffe’s B4 
Method. 
 
In other words, Jolliffe’s  rule for selection of 
variables is being done in this paper on the basis of 
cumulative Variance. For each feature’s computed 
value are considered as the eigenvalue. All the 
features are arranged in decreasing order of their 
values. Now each value, the percentage of variance is 
calculated IE, how much  this value contributed in 
total. Since the features are sorted thus the top value 
gives the maximum variance. We also computed the 
cumulative variance side by side which cannot be 
greater than 100. Now for selecting important 
features, among all the threshold value of 99.5 is 
taken. Features having  cumulative variance up to 
threshold value are selected and rest all is rejected. 
 
(f). Segmentation: - The goal of image segmentation 
is to cluster pixels into salient image regions, the 
regions corresponding to individual surfaces, objects, 
or natural parts of objects. Segmentation involves 
finding salient regions and their boundaries. A 
boundary in an image is a contour that represents the 
change from one object or surface to another. This is 
distinct from image edges, which mark rapid changes 
in image brightness (say), but may or may not 
correspond to salient boundaries. For intensity images 
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( those represented by point-wise intensity levels) 
four popular approaches are: threshold techniques, 
edge-based methods, region-based techniques, and 
connectivity-preserving relaxation methods. 
Threshold techniques, which make decisions based 
on local pixel information, are effective when the 
intensity levels of the objects fall squarely outside the 
range of levels in the background. Because spatial 
information is ignored, however, blurred region 
boundaries can create havoc. In this paper, we use a 
color-based segmentation method that uses the K-
means clustering technique to track tumor objects in 
magnetic resonance (MR) brain images. The key 
concept in this color-based segmentation algorithm 
with K-means is to convert a given gray-level MR 
image into a color space, image and then highlight  
the position of tumor objects from other items of an 
MR image by using K means clustering. 
 
IV. IMPLEMENTATION RESULTS 
 
Present the implementation of the research paper with 
its results of quantification of brain normality, and 
classification. 
 

 
Figure 1.1:-    Features Computation Results 

 

 
Figure1.2:- Jolliffe’s B4 Method Result 

 

 
Figure1.3:- Classification Details 

 

 
Figure1.4:- Segmentation Result of Tumor Image 

 
CONCLUSION AND FUTURE WORK:  
 
In this research paper, we used a technique to 
automatically detect brain tumors in MRI Brain 
images at high speed. For each MRI image some of 
the textural features are extracted using GLCM. In 
the same image we also find color order moment 
features. The textural feature selection is being done 
through Jolliffe’s B4 method on the basis of 
cumulative variance. These selected features and 
color moment features are being passed in the 
classification algorithm using K-NN. The 
classification accuracy obtained for tumor 
identification with the previous work using only 
textural features are 84%.  
 
Future Work: - In the current work using both 
textural features and color features are being passed 
in classification algorithms using K-NN give the 
accuracy of 87.0%. Also color based segmentation of 
MRI brain image is being done for clear identification 
of tumor. It would be interesting using both textural 
features and color features are being passed in 
classification algorithms using Like Neural Network, 
which can maybe provide better accuracy. 
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